Openers of calcium-activated potassium channels and endothelium-dependent hyperpolarizations in the guinea pig carotid artery.
This study was designed to determine whether putative openers of calcium-activated potassium channels of small and/or intermediate conductance (SK(Ca) and IK(Ca)) induce vascular smooth muscle hyperpolarizations and to identify the underlying mechanisms. The membrane potential of guinea pig carotid artery smooth muscle cells was recorded with intracellular microelectrodes in the presence of N(omega)-nitro-L-arginine and indomethacin. Acetylcholine and NS-309 produced endothelium-dependent hyperpolarizations. The effects of acetylcholine were partially and significantly inhibited by apamin. The combinations of charybdotoxin plus apamin and TRAM-34 plus apamin markedly and significantly reduced these hyperpolarizations. 1-ethyl-2-benzimidazolinone (1-EBIO) induced hyperpolarizations that were unaffected by TRAM-34 but partially inhibited by charybdotoxin, apamin, TRAM-34 plus apamin, and charybdotoxin plus apamin. Riluzole produced only marginal hyperpolarizations. Therefore, in the guinea pig carotid artery, endothelium-dependent hyperpolarization to acetylcholine involves the activation of both SK(Ca) and IK(Ca), with a predominant role for the former channel. 1-EBIO is a non-selective and weak opener of SK(Ca), while riluzole is virtually ineffective. By contrast, NS-309 is a reasonably potent and selective opener of both SK(Ca) and IK(Ca), and this compound mimics the endothelium-dependent hyperpolarizations to acetylcholine.